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— • BACKGROUND OF THE INV ENTION 

1 . Fi e ld of tho Invention 

The present invention rotates to an improved otructuro of rotation support of heat 
dissipation fan, wherein ceramic bearing is fixed on rotor and rotate with rotor, vari ous 
ceramic axle tube supporting structures are provided and interior and exterior surface of 
bearing and axle tube arc further processed to lower rotational friction thereof achieve 
lower noise, lower power conoumption, longer life and higher speed. 

2. Description of tho Prior Art 

FIG.1 ic an e xpl oded view nf pri"r dissipation fnn. Tho axial shaft 101 is 
fi xe d on rotor 100 at one end ™* swretrnded hv axle tube 102 with oithor ball bearing 
103 or m e tal sleeve 101 ^rr nrfr whnn rfntnr rnil 105 io o "crg' gcd t0 generat e impelling 
magnetic force, the circular permanent magnet installed inside rotor 100 will act upon th e 
magnetic forco and rotate the rotor. The ball bearing 103 or m o tal sleeve 101 is key 
component to fan rotation in prior art. Ball bearing 103 has low e r friction and longer life 
but wh e n dust or debris goes into ball bearing, th o bearing function rapidly det e riorate 
generating vibration, abnormal heat and loud noise and become unusable. In addition, the 
price of ball bearing is among tho highest compared with other s olutions. The metal 
sleeve 101 is cheap but wears out very quick which rcquiro regular maintenance check 
and replacement. When lubricant of thoso prior art is consumed, abnormal heat and 
friction will greatly shorten tho life of prior art fan- 
In addition, axial shaft 101 is fined on rotor and rotate with rotor while motal sl e eve 
101 is fixed on fan base and do not rotate, the friction caused by whole surface contact 
between thorn and viscosity of lubricant will offset impelling force create by magnetic 
fnrrx.. ggagiiffig hiph hoat high friction, lower rotor s peed and wasting of energy: 

BACKGROUND OF THE INVENTION 
The present invention intends to improve the structure of rotational supports for 
heat-dissipating fans, wherein conventional units are swapped for ceramic components. 
Various ceramic bearings and axle tube-support structures are used in three embodiments. 



I 



The interior and exterior surfaces of these ceramic components are processed to either: 1) 
provide better bonding surfaces with the fan-rotor or 2) to reduce rotational friction, 
thereof lowering noise and power consumption while extending life and achieving higher 
rotational speeds. 



Accordingly, tho object of the present invention is to provide on improved structure 
of rotation oupport of heat dissipation fan to achieve lower rotational friction, lower noise, 
lower power consumption, longer life and higher spe e d. 

In u r d c r to a c hi e v e above e fe jeetwes. present invention provide an improved 
structure comprising ceramic hollow bearing passing thru and fixed on rotor and rotate 
with rotor, ceramic hollow or solid axle tube passing through tho inside of bearing and 
rotate fr e ely or fixed to fen body te provide lew friction and high speed rotation. Exterior 
surface of b e aring is formed nr C m.,nH tn provide bettor connection with rotor while 
interior of bearing and exterior of axle tube are further proc e ssed to reduc e surface 
contact area thereof lower rotational friction. 

Tim first pr e f e rr ed emh n r l imrnt " f present invn.ntinn comprising a ceramic 
hollow tube shape bearing, support bearing and axle tube and a ceramic holding ring. The 
bearing passes through and fix on fan rotor and rotate with the rotor while tho support 
bearing fixes on fan base and work as structural support, which do not rotate. The axle 
tube is cylindrical shape or with an end flange portion forming a T shape tube and the 
ax le tube pace through the nf rmnring and support bearing and rotate 

a;y nchronou:ly and freely f ™ reter Thn. mi\o tube functions as structural support, 
providing multi point contact rotating support mechanism. Tho ceramic holding ring has 
an opening gap and is installed at one end of axle tube to limit the axial movement of axle 

IUUV. 

When the heat dissipation fan is energized and in rotation, the b e aring is rotating 
with the rotor and the axle tube will bo carried forward asynchronously and rotating 
slowly within the bearing. Since tho bearing and axle tube arc rotating at different sp e eds 
in tho same direction, it will greatly reduce friction and increase fan speed and efficiency. 



To avoid axial direction movement of axle tubo, a ceramic holding ring is inotallcd at the 
e nd of axle tube. Rotating bearing, fined support bearing, froo moving axle tube and nut o 
b alancing of magnetic force will create a very stable high speed multi point cont ort 
rotating support mechanism with minimum vibration and friction. 

The b c aiiug an d supp o rt beari n g nrr eeramte hetiew tnhnn. the exterior of bearing and 
support b e aring arc formed or ground to concave surface with s maller outer diameter o r 



non circular shape or concave groove shape to provide a simple but solid connection with 



/ jj fan rotor body and is suitable for mass production of embedded in j ection molding of fnn 
V to tor body. The interior of bearing and support bearing are formed or ground wit h 

con ca ve gree ve s t o farther teepee srarfeee eenteet surface and friction among bearing, 

support b e aring and axl e tube. 

The axle tube \z setid of hetiew eefamie tube with cylindrical shape or with an end 
fl ange portion forming a T shape, the e xterior of axle tube is formed or ground with 
co ncave grooves or with non circular shape to further reduce surface contact s urface and 
friction among bearing, support bearing and axle tube- 
In addition, the gap between beoring/oupport bearing and axle tube is kept bolow 10 
urn to avoid rotation vibration and nois e . 

The s eco nd pr e f e rr ed embedment ef the r rnP ™ f invention comprising a ceramic 
h o llow tub e shape bearing and axle tube and a ceramic holding ring. The b e aring pa ss e s 
Unu ugh and fixes o n fan rotor and r o tating with the r o tor. The axle t u be i s cylindrical 
sh ap e o r with an end flange portion forming a T s hap e tube and th e axl e tube pa ss 
t hrough the inside of bearing and fixed on fan base to provide structural support an d 
multi point contact rotating support mechanism. The ceramic holding ring has an opening 
gup and is installed at one end of axle tube to limit the axial movement of axle tube. As 
stated in th e fir s t preferred embodiment of present invention, the interior of bearing an d 
extern* of axl e tu be r n n be farther processed te reduce surface co ntact and friction and 
t he exterior of bea r ing can be further processed to p r ovide a simple but solid connection 
with fan rotor body that is suitable for mass producti o n of embedded inj e ction molding of 
fan rotor body ; 

The t hird preferred embodiment of the present invention comprising a pair of 
eer amie hollow tube shape bearings, a ceramic hollow axle tube and a ceramic holding 
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ri ng. Th o bearings pass through and fix on rotor upper body and rotor low e r body 
respec ti ve ly a n d r o tate w ith th " ™*" r Th " ask tube in a cylindrical hollow tube, which 
pass es through the inside of both bearings and conn e cts the center of front and roar fan 
body s upport frame. Tho axle tube does not rotate and work as structural support to 
provide multi point contact rotating support mechanism. Tho ceramic holding ring has an 
opening gap and is installed at both onds of axle tubo to limit tho axial mov e ment of axle 
tube. A~ ctat c d in the first preferred nmhnHimnnt of present invention, tho interior of 
bearing and exterior of axlo tubo can bo further procossod to reduce surface contact and 
friction and tho exterior of bearing can bo further processed to provide a simple but solid 
connection n ith fan rotor bedy that is suitable for mass production of embedded injection 

molding of fan rotor body. 

The axle tub e i s fi xed an d eeaneetmg the ™ntnr nf front and roar fan body support 
frame whil e fan coil/oloctronic control circuit board i s fixed on the axlo tubo and external 
power source is connected thru an opening slot on axle tubo. Th e rotor upper and lower 
bodi e s form a closed area to contain the rotation s upport structure of heat dis s ipation fan 
and fan coil/electronic control circuit board, preventing dust and particles accumulation. 
Tho pr e s e nt invention is very' useful for high contamination and ho s tile environment. 

The above and other objects, feature and advantages of the pre s ent inv e ntion will 
b e come clear from the following description based upon th o accompanying drawing s , 
which illustrate examples of preferred embodiment of tho prosont inventi on 



SUMMARY 

The primary objective of this invention is to improve the structure of rotational 
supports for heat-dissipation fans through reduction of rotational friction to lower noise, 
power consumption and at the same time increasing the life and operational speeds. 

Secondary objectives, advantages and features of this invention will be clarified in 
the following detailed description when viewed with accompanying drawings. 




DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
FIG.2 ic the e xploded view "f p rn ™ nt invnntinn. Tho coramic hollow tube bearing 2 



pas s es through and fixes on fan rotor 100 and rotating with the rotor. Th e c e ramic hollow 
tube s upport bearing 1 passe s thru and fixes on fan base 107. Th e axle tube 6 i s cylindrical 
v , shape or with an end flange portion forming a T shape tub e , which passes through the 
inside of bearing 2 and support bearing 1 and rotate asynchronously and slowly with rotor 
100. Th e ceramic holding ring 8 has an opening gap and is installed at one e nd of axl e 
tube to limit the axial movement of axl e tub e . 

When the fan i s e nergized and in rotation, the bearing 2 is rotating with the rotor 100 
and the axle tube 6 will W earned forward nRynr.hmnnur.lv and rotating s lowly within the 
bearing 2 and support bearing 1. Since the b e aring 2 and axle tube 6 arc rotating at 
different speeds in the same direction, it will greatly reduce friction and increase fan 
^pe e d and efficiency. To avoid axial dkeetiefl movement of axle tube, a ceramic holding 
ring 8 is installed at the end of axle tube. Rotating bearing 2, fixed support bearing 1, free 
moving axle tube 6 and auto balancing of magnetic force will create a stable high speed 
multi point contact rotating mechanism with minimum vibration and friction. 

FIGJa, riG.3b, FIG . 3 c show* , the eress ™winnnl_ hnttnm nnd top view of axle tube 6 
respectively. The exterior of axle tube 6 is formed or ground with concave grooves or 
with non circular shape to reduce surface contact thereof friction between bearing 2, 
support bearing 1 and axle tube 6. 

riG.1a, FIG.1b shows cross sectional and top view of bearing 2 and support bearing 
4 respectively. The exterior of bearing 2 and support bearing 6 arc formed or ground to 
concave surface with smaller outer diameter or non circular shape or concave groove 
shape to provide a solid connection with fan rotor 100. The interior of bearing 2 and 
support b e aring 1 arc formed or ground with concave grooves to reduc e surface contact 
thereof friction among bearing 2, support bearing 1 and axle tube 6. 

FIG1c show s cross sectional view of emb e dd e d ceramic bearing 2 in inj e ction 
molding of fan rotor 100. The exterior of bearing 2 and support bearing 6 are formed or 
ground to concave surface with smaller outer diameter or non circular shape or concave 
groov e shape to provide a solid connection with fan rotor 100. The pres e nt invention i s 
very us e ful in producing small and thin rotor fan. 

FIG.5 shows cross sectional view of the first preferred embodiment of the pr e sent 
invention comprising a ceramic hollow tube shape bearing 2, support bearing 1 and axle 
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tub e 6 an d a c eramic h ol ding ring 8. The b e aring 2 pa ss es t hiu ugh and fix e s o n f nn r o t o r 
4 00 and rotating with the rotor while the support bearing 1 fines on fan base 107 and 
w ork s j j, . Unc tura l nnp p o rt which do not rot at e. The axle tub. 6 is cylindrical sh npo o r 
) ^ ^ an end flang e por tion forming a T shape tube mid the axle tube 6 pas s through the 
i ll 3 idc of b e aring 2 and support bearing 1 and rotating asynchron o usly and fr e ely with f n n 
re te * 100- Th e a*k tn b r fi ftmetieas as strnetwal sappert to provide multi point contact 
mlatin g support me cha nism. The ceram i c holding ring 8 has an opening gap and i s 
installed at one end of axle tube 6 to limit the axial movement of axl e tube. 

FIG. 6 shows cross sectional view of th e second preferred embodiment of the present 
inv e nti o n comprising n ceramic hollow tube shape bea r ing 2 and axle tube 6 and a 
ee. an.ie holding ring 8 The bearing 2 pn s . e s through and fin e, o n fan rotor 10 0 n nd 
s tal ing ith th e ro t o r Thr nvh tebe * is ^UnHrinl r ht i P c or with an end flange portion 
fu nning a T shape tube and the axle tube passes through the inside of bearing 2 and fixes 
mi fan b a: c 107 t o prnvi n V structural "Tpnrt ™ H multi P oint contQCt rotatinfi support 
m eeh anism. The cer amir , h o lding ring 8 has an opening g np and is installed at one end of 
axle tube 6 to limit the axial movement of axle tube. 

TIG? shows cross sectional view of the third preferred embodiment of the present 
i n v e n t i o n co mprising n pair of cerami r hollow tube shape bearings 202 and 201, a 

eer amie h o ll o" .t cI c tu hr 2Q6 and mk hnHin r Hn r 20 8 . The bearings 202, 201 pass 

L hi u ug h and fix on r n t n r up p er body 21 0 and rotor lower b ud) 212 respectiv el y n nd 
stat ing ■...- ith th e r o t n r Thr axk tube W in , cylindrical hollow tube, which passes 
lhi u ugh t he inside of b o th bearings 202, 201 and connects the cente r of front and r on r f n n 
b u d> s up p ort fram e 2U-, 21 6 . The axle tube 206 does not i Q tatc and work as structural 
s u ppor t to provide multi point contact rotating support m e chanism. The ceramic holding 
r .ng 20 8 h a, an op enin g p ip and is ins t alled at both ends of a x l e t ube to limit t ho nxinl 

movem e nt of axle tube. 

The axle tube 20 6 is fixed and connecting the center of front and r e ar fan body 
su ppor t fram e 211, 21 6 while fan coil/electronic control circuit board 218 is fixed on t h e 
ax le tube 206 and ext er nal power source is connected thru an opening s lot 220 on axle 
t ube. The r o tor upp e r body 210 and Iov n u body 212 f o r m a closed area to contain the 
lulai i u n .u pp ort stru cti.ro o f heat dissip atio n fan and fan coi l/ c l cet. onic contro l r-i r n. it 
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board 21 8 , preventing dust and particles accumulation. The present invention is very 
useful for high contamination and hostile environment. 

FIG. 8 ohowo front and roar view of fan body in the third preferred embodiment of 
the present invention. The axle tube 206 passes through the inside of both bearings 202, 
201 and connects the center of front and roar fan body support frame 211,216. 

There is no special restriction to th e manufacturing proc e ss of hollow c e ramic tube 
bearing 2, 202, 201, support bearing 1, hollow ceramic axle tube 6, 206 and c e ramic 
holding ring 8, 208 of present invention. The preferred e mbodiments of the present 
invention arc using metal oxide ceramic powd e rs e.g. aluminum oxid e , zirconium oxide, 
silicon oxide, etc., or a mixture of two or more oxidos powder are used and formulated 
with binding material. After molding, ceramic green bodies are dobindod in low 
temperature thon sintered in high temperature to produce high mechanical strength and 
durable ceramic blanks. Ceramic blanks require further precision procossos to become 
ceramic bearing 2, 202, 201, support bearing 1 and axle tube 6, 206. Precision grinding 
and polishing th o n apply to ceramic blanks to achieve near true circular shape to maintain 
low vibration and low noise rotation. Ceramic holding rings 8, 208 are made from 
ceramic blanks by slicing ceramic blanks into circular rings then cutting an opening slot 
on each ring. 

Therefore, compared with prior art, advances of the present invention may be 
concluded as follows: 

1 . The present invention provides an improved structure of rotation support of heat 
dissipation fan by utilizing high mechanical strength and durable ceramic for bearing, 
support bearing and axlo tube to rcplaco high price ball bearing or low quality metal 
sleeve. In addition, various bearing and axle tube supporting structures are provided 
and interior and oxterior surface of bearing and axle tube arc further process e d to 
lower rotational friction thereof resulting a now h e at dissipation fan with lower noise, 
lower power consumption, longer life and higher speed. 

2. The present invention provides a very useful mass production method for small and 
thin rotor fan. The extorior surface of bearing and support bearing arc formed or 
g r ound to concave surface with smaller outer diameter or non circular shapo or 
concave groove shape to provide a simple but solid connection with fan rotor body 
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and is suitable for masp production of omboddod injection molding of fan rotor body. 
3. The third preferred "m^^" 1 ""' nf prnnnnt invention provides a very uoeful solution 
fu i high contamination and hostile environment. The rotor upper and lower bodies 
fmm a closed area to contain the rotation support structure of heat dissipation fan and 
fan coil/electronic control circuit board, preventing dust and particle s accumulation. 
The pr e sent inv e ntion has been de s cribed u s ing foregoing preferred e mbodiments. 
However, it is to be understood that the scope of the present invention i s not limited to 
the disclosed embodiments. On the contrary, it is intended to cover various modifications 
and similar arrangements. The scope of the claims, therefore, should be accorded the 
broadest interpretation so as to encompass all such modifications and similar 
arrangem e nts. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Before the three embodiments of this invention are explained, features and 
advantages of each individual components of this invention are first outlined. 

With reference to FIG.4a and FIG.4c, the hollow ceramic tube bearing 2 is formed or 
milled to achieve a concave exterior surface in order to be securely attached to fan rotor 
100. The inner surface of bearing 2 is polished to lower rotational friction when in 
contact with axle tube 6. Similarly, the interior surface of the hollow ceramic support tube 
4 is also polished to lower rotational friction when in contact with axle tube 6. With 
reference to FlG.4a, the exterior of support tube 4 is formed or milled in a similar fashion 
as ceramic tube bearing 2 to provide better connection with fan base 107. 

As seen in FIG.2 and FIG.3a, the ceramic axle 6 can either be a hollow ceramic tube or a 
solid ceramic cylinder with a flanged top portion forming a T-shape when viewed from 
the side. The exterior of ceramic axle 6 is formed or milled into non-circular shapes or 
scored with grooves to reduce contact area with bearing 2 and support tube 4. The T- 
shaped ceramic axle 6 can be constructed by attaching a retaining device to either a solid 
ceramic rod or a hollow ceramic tube. 



FIGS illustrates the first preferred embodiment of the present invention which comprises 
of a hollow ceramic tube bearing 2 which attaches to fan rotor 100, a ceramic support 
tube 4 which attaches to fan base 107, a ceramic axle tube 6 that passes through tube 
bearing 2 and support tube 4 and a gapped retaining ring 8 that clamps to axle tube 6 at 
the bottom of fan base 107 and holds the fan rotor assembly intact. 

When the fan is at rest, the magnetic force exerted by the permanent magnets 106 onto 
the starter coil 105 will keep the fan rotor assembly 100 hovering above fan base 107 as 
prior art. The retaining ring 8 keeps the fan rotor assembly from leaving the fan base. 

When the starter coil is energized and the fan is in motion, the ceramic tube bearing 2 
with attached fan rotor revolves around axle tube 6 while fan base 107 and support 
bearing 4 stay stationary. In case when axle tube 6 comes into contact with ceramic tube 
bearing 2, axle tube 6 will be carried forward in the same direction as the fan rotor 100 
and ceramic bearing 2 assemblies at slower speeds. 

Since axle tube 6 does not remain static, rotational resistance between ceramic 
components tube bearings 2, support tube 4 and axle tube 6 is kept at a minimum, thereof 
reducing friction, the principal cause for excess heat, noise and vibration in fan 
assemblies. 

The second preferred embodiment of the present invention comprises of a hollow ceramic 
tube bearing, a ceramic axle tube and a retaining ring. With reference to F1G.6, the hollow 
ceramic tube bearing 2 is fixed onto fan rotor body 100. The ceramic axle tube 6 passes 
through the fan rotor assembly and is fixed onto fan base 107. Unlike the first preferred 
embodiment, the ceramic axle tube 6 in the second embodiment does not rotate, but 
rather acts as structural support and multi-point contact rotating support mechanism. The 
gapped retaining ring 8 clamps onto ceramic axle tube 6 at the bottom of fan base 107 to 
limit lateral movement of the central axle assembly. Similar to the first preferred 
embodiment, fan rotor 100 is kept from coming into contact with fan base 1 07 by the 
magnetic forces exerted by the permanent magnets 106 onto the starter coil 105. 

1 



The third preferred embodiment of the present invention comprises of a pair of hollow 
ceramic tube bearings, a hollow ceramic axle tube and a pair of gapped retaining rings. 
FIG7 shows the cross sectional view of the third preferred embodiment of the present 
invention. The two hollow ceramic bearings 202 and 204 pass through and fix onto the 
upper and lower rotor bodies 210 and 212 respectively. Like the previous two preferred 
embodiments, the hollow ceramic axle tube 206 passes through bearings 202 and 204 and 
connects the fan assembly to two central points on the fan's outer frame 2 1 4 and 2 1 6. The 
axle tube 206 does not rotate and acts only as a multi-contact-point support mechanism 
for bearings 202 and 204. The gapped ceramic retaining rings 208 are installed at both 
ends of axle tube to limit lateral movements of the axle tube. 

The fan rotor's upper and lower bodies 210 and 212 form a sealed compartment when 
fully assembled and houses the fan coil and electronic-control circuit board 218 which is 
fixed onto axle tube 206 and has an opening 220 on axle tube 206 for running wires to the 
starter coil 215. The sealed rotor design helps to reduce dust and micro particles from 
entering the fan rotor assembly, thus, the third embodiment of this invention is suitable 
for operating under high contaminant and hostile environments. 

F1G.8 shows the top-view of the front- and rear-sides of the fan body in the third 
preferred embodiment of the present invention when the fan is placed on a flat surface. 
The axle tube 206 passes through ceramic bearings 202 and 204 and connects the centers 
of the front and rear fan body support frames at 214 and 216. 

There are no special restrictions to the manufacturing processes of hollow ceramic tube 
bearings 2, 202 and 204, support tube 4, hollow ceramic axle tubes 6 and 206 as well as 
the gapped retaining rings 8 and 208 of the present invention. Metal oxide ceramic 
powders such as aluminum oxide, zirconium oxide, silicon oxide and the likes or a 
mixture of two or more oxide powders formulated with binding materials are the 
preferred materials used for the manufacturing of these ceramic components. After initial 
molding, ceramic green bodies are first separated in low temperature then sintered in high 
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temperature to produce high mechanical-strength and durable ceramic blanks. These 
ceramic blanks will undergo further precision milling and polishing to produce ceramic 
bearings, support bearings and axle tubes suitable for the embodiment of this invention. 

In comparison with prior art, advantages of the present invention are noted as follows: 

1 . The present invention improves the structure of rotational supports for heat- 
dissipating fans by utilizing high strength and durable ceramic components in place of 
conventional bearings and supports. In addition, these processed and polished ceramic 
components help decrease rotational friction, thereof reducing noise and power 
consumption while increasing the life and operational speeds for heat-dissipating fans. 

2. The present invention provides a useful method for mass producing heat-dissipating 
fans that require less frequent maintenance checks and replacements. 

3. The third preferred embodiment of the present invention provides an improved 
structure for fans used in high contaminant and hostile environments. 

The present invention has been described using foregoing preferred embodiments. 
However, it is to be understood that the scope of the present invention is not limited to 
the disclosed embodiments. On the contrary, these embodiments intend to embrace 
various modifications and/or similar arrangements. The scope of the claims, therefore, 
should be accorded the broadest interpretation so as to encompass all such modifications 
and similar arrangements. 



ABSTRACT 

An improv e d s tructure of rotation oupport of hoat dissipation fan comprising 
ceramic hollow tub e bearing paoo c o through and fixes on fan rotor and rotating with rotor, 
hollow or solid ceramic axle tub e passes through the inside of bearing and rotating fre e ly 
or fixed to fan body to provide low friction and high speed rotation. Exterior surface of 
bearing i o formed or ground to provide better connection with rotor body while int e rior of 
bearing and exterior of axle tube are further proc e ssed to r e duce surface contact area 



